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(54) THREE-DIMENSIONAL GAME DEVICE AND IMAGE SYNTHESIZING METHOD 

(57)Abstract: 

PURPOSE: To allow a player to feel a sense of time elapsing and 
increase the variety of a game screen and demonstrative screen. 
CONSTITUTION: On the basis of the elapsed time in the real space a 
virtual time calculation part 120 calculates the elapsed time in a virtual . 
three-dimensional space and determines the virtual time. A virtual 
three-dimensional space calculation part 100 calculates the position 
information of a display object installed in the virtual three- 
dimensional space and also calculates the position information of a 
light source such as the sun which moves in the virtual three- 
dimensional space with elapse of the virtual time. On the basis of the 
obtained position information of light source, a three- dimensional 
calculating part 210 performs three-dimensional calculation including 
the shading calculation for the display object installed in the virtual 
three-dimensional space. A depth cuing calculation allows 

representing the darkness at night while a translucence calculation permits representing a moon etc. whic 
is fading in the sky. In case there are a plurality of game stages having different game settings, the virtual 
time at the end of one game stage is handed over to the next game stage. It may also be acceptable that 
the virtual time is allowed to elapse while a demonstrative screen is in display mode. 
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NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the 3 -dimensional game equipment and the picture composition 
method of compounding the field-of-view picture from the arbitrary views in 3-dimensional virtual space. 
[0002] 

[Description of the Prior Art] In game equipment, the game screen displayed on a display etc. is made into the thing 
more near the real world, and in order to create the so-called world of virtual reality, various devices are given, if the 
world of such virtual reality is realizable, the touch of reality in the game world can be raised, and the enjoyment of a 
game is boiled markedly and it can improve 
[0003] 

[Problem(s) to be Solved by the Invention] Now, in order to realize the world of virtual reality, to introduce the cone 
of time also into the world of a game is desired. 

[0004] In the two-dimensional game equipment with which a two-dimensional game screen is displayed on a display 
etc., since time progress is impressed in a player, for example, on the game screen of daytime, how to make the whol 
screen bright and to make the whole screen dark on the game screen of night is also employable. By this technique, t 
or more pallets for game screen formation are prepared, for example, the pallet which makes the color used for a gam 
display in the scene of daytime a color bright to the whole is chosen, and the pallet which makes a color a dark color 
the scene of night at the whole is chosen, however, - which makes the whole screen bright by this technique — only 
expression of making it dark can be performed Therefore, the sun from which a position changes along with time 
progress cannot perform expression of a further thing looking dark in change of an empty color, and night. For this 
reason, the game world expressed will become scarce more at a sense of reality. 

[0005] Moreover, for example in a sport-combative game etc., a player chooses the game characters 230 and 232 by 
drawing 20 (A), and it points to operation of the game characters 230 and 232, looking at a game screen as shown in 
drawing 20 (B), and game characters are made to fight. In this case, the kind of game stage displayed also changes w 
kinds of selected game character etc. For example, when a waging-war partner etc. is the person of A countries, the 
spectator 236 grade of 234 or A countries of buildings made by the game stage in the style of A countries is arranged 
and feeling which is actually being pitched against each other in A countries can be given to a player. And if a playe 
beats the waging-war partner of A countries, it will shift to the next game stage and will fight with the waging-war 
partner of B countries shortly on the next game stage. And the next game stage is the stage which expresses B 
countries. Thus, by beating a waging-war partner one after another, it shifts to the next game stage one by one, and 
goes to it. 

[0006] Now, in the game equipment which has such two or more game stages, a certain game stage expressed the see 
of night, and a time setup was being fixed for every game stage as a certain game stage expressed the scene of daytim 
For this reason, one game stage did not turn into a stage of night, or it did not become the stage of daytime, and varie 
of a game stage was made scarce. 

[0007] In addition, the racing-car game etc. is known as game equipment which has two or more same stages. Althou 
that night comes or daytime comes can express the passage of time in this racing-car game when it runs fixed distanc 
when a racing car does not progress before, time does not pass. That is, the passage of time is greatly dependent on 
operation of a player, a game result, etc., and cannot realize expression that only time flows regardless of operation o 
player etc. For this reason, the passage of time cannot be given in a player and it will become scarce more at a real 
feeling. 

[0008] Moreover, even if it is able to express the passage of time in one game stage, it will always be fixed to night a 
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a usual state at the start time of a game stage like daytime, for example, and the variety of a game stage will become 
scarce. Furthermore, the orbits which the sun moves should differ in practice by the case where a game stage is a sta 
arranged in the South Pole, and the case where it is the stage arranged on the equator. However, with conventional 
game equipment, it was not taken into consideration at all about this. 

[0009] Moreover, while the player is not playing the game in business-use game equipment etc., a demonstration scr 
is displayed in many cases. However, with conventional game equipment, in this demonstration screen, the passage o 
time was not expressed and was not able to raise variety of a demonstration screen more. Moreover, although the gam 
began when coin etc. was thrown in when the demonstration screen was displayed for example, the game screen 
displayed at the start time of a game also always had night and the problem that it will always be fixed like daytime, 
example. 

[0010] Moreover, the case where heavenly bodies, such as the moon and a star, are expressed on the game screen in 
sport-combative game etc. is considered. In this case, expression of a heavenly body appearing at night and not 
appearing in the daytime is comparatively easy. However, if a heavenly body appears gradually and empty becomes 
bright as empty becomes dark, it is not easy to realize expression of disappearing gradually, and the technical proble 
how this is realized by simple technique also occurs. 

[001 1] The place which it is made in order that this invention may solve the above technical problems, and is made i 
the purpose is to offer the 3 -dimensional game equipment and the picture composition method of impressing the feel 
of time progress more to a player. 

[0012] Moreover, other purposes of this invention are to offer the 3 -dimensional game equipment and the picture 
composition method of increasing the variety of the game screen expressed in each of two or more game stages. 
[0013] Moreover, other purposes of this invention are to offer the 3-dimensional game equipment and the picture 
composition method of expressing time progress, when it is not among a game. 

[0014] moreover, other purposes of this invention disappear gradually with the change of a luminosity based on time 
progress - it is -- it is — it is in offering the 3-dimensional game equipment and the picture composition method of 
expressing the display object which appears gradually 
[0015] 

[Means for Solving the Problem and its Function] In order to solve the technical problem mentioned above, inventio 
of a claim 1 It is 3-dimensional game equipment which compounds the field-of-view picture from the arbitrary view 
3-dimensional virtual space, and is displayed to a player. A virtual time calculation means to compute the elapsed tim 
in the aforementioned 3-dimensional virtual space based on the elapsed time in a real space, and to find virtual time, 
means to calculate the positional information of the light source which is a means of the display object arranged in th 
aforementioned 3-dimensional virtual space to calculate positional information at least, and moves with progress oft 
aforementioned virtual time in the inside of the aforementioned 3-dimensional virtual space based on the 
aforementioned virtual time, It is characterized by including a 3-dimensional operation means to perform a 3- 
dimensional operation including the shading operation over the display object arranged in the aforementioned 3- 
dimensional virtual space, based on the positional information of the calculated aforementioned light source. 
[0016] According to invention of a claim 1, virtual time is computed based on the elapsed time of a real space, and li 
source positions, such as the sun, are called for based on this virtual time. And 3-dimensional operations, such as a 
shading operation, are performed based on the positional information of the called-for light source. Virtual time also 
passes as game time passes by this, and when the position of the light source moves, results, such as shading 
attachment by the shading operation, differ. Thereby, it can give that time has passed to a player. 
[0017] Moreover, while invention of a claim 2 compounds the field-of-view picture from the arbitrary views in 3- 
dimensional virtual space and displays it to a player A virtual time calculation means to be 3-dimensional game 
equipment which has two or more game stages where game setup differs, to compute the elapsed time in the 
aforementioned 3-dimensional virtual space based on the elapsed time in a real space, and to find virtual time, A mea 
of the display object arranged in the aforementioned 3-dimensional virtual space to calculate positional information a 
least, A 3-dimensional operation means to perform a 3-dimensional operation including the shading operation over t 
display object arranged in the aforementioned 3-dimensional virtual space based on the aforementioned virtual time 
included, the case where a game scene shifts to the next game stage from the game stage of one in the game stage of 
aforementioned plurality [ means / virtual time calculation / aforementioned ] ~ this - an origin / virtual time / in the 
case of the end of the game stage of 1 ] - carrying out -- this - it is characterized by measuring the virtual time of th 
next game stage 

[001 8] According to invention of a claim 2, when a game scene shifts to the next game stage from the game stage of 
the next game stage succeeds the virtual time in the case of the end of the game stage of 1 . Depending on the time 
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which the game stage of 1 took to this, the game scene in the case of the next game stage start changes. 
[0019] Moreover, while invention of a claim 3 compounds the fie ld-of- view picture from the arbitrary views in 3- 
dimensional virtual space and displays it to a player A virtual time calculation means to be 3 -dimensional game 
equipment which has two or more game stages where game setup differs, to compute the elapsed time in the 
aforementioned 3 -dimensional virtual space based on the elapsed time in a real space, and to find virtual time, A mea 
of the display object arranged in the aforementioned 3 -dimensional virtual space to calculate positional information a 
least, The 3 -dimensional operation means performed based on the aforementioned virtual time which had the 3- 
dimensional operation which includes a shading operation to the display object arranged in the aforementioned 3- 
dimensional virtual space computed is included. The aforementioned 3 -dimensional operation means is characterized 
by changing the content of the aforementioned 3-dimensional operation given to a display object with movement of 
game stage arrangement position when a game scene shifts to the next game stage from the game stage of one in two 
more aforementioned game stages. 

[0020] According to invention of a claim 3, a game scene shifts to the next game stage from the game stage of 1, and 
when positional information, such as LAT by which a game stage is arranged, changes, the content of a 3 -dimension 
operation is changed with this change. Thereby, movement of a game stage can be impressed to a player. 
[0021] Moreover, invention of a claim 4 is characterized by making a change of the content of the aforementioned 3- 
dimensional operation by changing the position of the light source used for the aforementioned 3-dimensional 
operation with movement of the aforementioned game stage position in a claim 3. 

[0022] According to invention of a claim 4, the position of the light source is changed with movement of the position 
of a game stage, and the content of 3-dimensional operations, such as a shading operation, is changed. Thereby, whe 
the LAT of for example, a game stage etc. changes, the orbit of the sun used as the light source etc. can be changed, 
shading attachment to a display object etc. is changed, and movement of a game stage can be impressed to a player. 
[0023] Moreover, invention of a claim 5 is 3-dimensional game equipment which compounds the field-of-view pictu 
from the arbitrary views in 3-dimensional virtual space, and is displayed to a player. A virtual time calculation mean 
to compute the elapsed time in the aforementioned 3-dimensional virtual space based on the elapsed time in a real 
space, and to find virtual time, A means of the display object arranged in the aforementioned 3-dimensional virtual 
space to calculate positional information at least, The 3-dimensional operation means performed based on the 
aforementioned virtual time which had the 3-dimensional operation including the shading operation over the display 
object arranged in the aforementioned 3-dimensional virtual space computed is included. The aforementioned virtual 
time calculation means is characterized by performing the operation which makes the aforementioned virtual time pa 
while the player is not playing the game. 

[0024] According to invention of a claim 5, when the player has not carried out the game play, virtual time passes. L 
the game screens displayed by this at the time of the next game start be various things. 

[0025] Moreover, in a claim 5, invention of a claim 6 displays a demonstration screen, when the player is not playing 
the game, and it is characterized by changing the content of a display of this demonstration screen according to 
progress of the aforementioned virtual time. 

[0026] According to invention of a claim 6, virtual time passes also in the case of the display of a demonstration sere 
and the content of a display of a demonstration screen is changed. Thereby also in a demonstration screen, the passag 
of time can be expressed. 

[0027] Moreover, invention of a claim 7 is characterized by changing one [ at least ] color of an environmental light 
used in the aforementioned 3-dimensional operation, or the light of the light source according to progress of the 
aforementioned virtual time in a claim 1 or either of 6. 

[0028] When virtual time passes by performing a game according to invention of a claim 7, the color of light source 
light and ambient light can change, and the passage of time can be impressed in a player by change of this color. 
[0029] Moreover, invention of a claim 8 is characterized by changing the aforementioned predetermined color close 
brought with color interpolation according to progress of the aforementioned virtual time including a depth-queing 
operation means to perform the operation which brings the color of the aforementioned display object close to a 
predetermined color with color interpolation in a claim 1 or either of 7. 

[0030] When virtual time passes by performing a game according to invention of a claim 8, the depth-queing operati 
which brings the color of a display object close to a predetermined color is performed, and, thereby, the passage of ti 
can be impressed in a player. 

[0031] Moreover, it is characterized by for the aforementioned virtual time passing, and for invention of a claim 9 
preparing another light source which is different from this light source when it changes into the state where the light 
from the light source used in the aforementioned 3-dimensional operation does not reach to a display object in a claim 
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or either of 8, and performing the aforementioned 3 -dimensional operation based on this another light source. 
[0032] When virtual time passes by performing a game according to invention of a claim 9, another light source is 
prepared, the 3 -dimensional operation based on this another light source is performed, and, thereby, the passage of ti 
can be impressed in a player. 

[0033] Moreover, invention of a claim 10 includes a translucent operation means to draw a translucent display objec 
a claim 1 or either of 9 by blending the sexual desire news of a background, and the sexual desire news of a transluce 
display object. This translucent operation means is characterized by making this rate increase, when the rate of the 
sexual desire news of the aforementioned translucent display object which carries out a blend is decreased when the 
quantity of light of the light source used in the aforementioned 3 -dimensional operation increases by progress of the 
aforementioned virtual time, and this quantity of light decreases. 

[0034] When the quantity of light of the light source increases by progress of virtual time, the rate of the sexual desir 

news (brightness information of RGB each component) of the translucent display object to blend can decrease, and, 

thereby, a translucent display object can be made to melt into a background etc. according to invention of a claim 10 

On the other hand, when the quantity of light decreases, the rate of the sexual desire news to blend increases and the 

translucent display object which emerges for a background etc. can be expressed. 

[0035] 

[Example] 

1. The block diagram of the 1st example of this invention is shown in the 1st example drawing 1 . The 1st example 
includes a control unit 12, and 100 or 3 -dimensional 3 -dimensional virtual space operation part operation part 210, th 
image formation section 228 and a display 10. 

[0036] As for a control unit 12, a player inputs a manipulate signal. The 3-dimensional virtual space operation part 1 
performs the operation for 3-dimensional virtual space formation based on the manipulate signal from a program and 
the aforementioned control unit 12 decided beforehand. The operation which specifically searches for the positional 
information of the display object arranged to 3-dimensional virtual space and direction information for every 
predetermined period and every field according to the manipulate signal from a control unit 12 is performed. And thi 
3-dimensional virtual space operation part 100 contains the virtual time calculation section 120. The 3-dimensional 
operation part 210 performs 3-dimensional operations, such as coordinate transformation, perspective-projection 
conversion, and a shading operation, and contains the shading operation part 213 and the depth-queing operation par 
214. The image formation section 228 performs drawing processing of a display object in which the 3-dimensional 
operation was given by the 3-dimensional operation part 210, and forms the field-of-view picture displayed on a 
display 10. Thereby, the field-of-view picture from the arbitrary views in 3-dimensional virtual space can be acquire 
[0037] Now, in this example, calculation of virtual time is performed in the virtual time calculation section 120. 
Calculation of this virtual time is performed based on the elapsed time in a real space (real world), for example, 30 
seconds in the real world are made into 2 hours in 3-dimensional virtual space (game world). Below, it explains takin 
the case of the case where this example is applied to a sport-combative game. An example of the game screen (field- 
view picture) obtained by this example is shown in drawing 2 (A), (B) - drawing 6 (A), and (B). 
[0038] The time limit of the 1 match of a sport-combative game is made into 2 hours (the real world 30 seconds), an 
the stage same whenever a match is prolonged shifts to the scene ( drawing 4 ) of night from the scene ( drawing 3 (A 
of a morning scene ( drawing 2 (A)) to daytime, the scene ( drawing 3 (B)) of the scene of daytime to the evening, an 
a scene in the evening, and goes by this example. The passage of time can be impressed to the player which is 
performing the game by this. For example, in the scene of the morning of drawing 2 (A), the sun 50 is going up towa 
the sky. In the scene of the daytime of drawing 3 (A), this sun 50 moves right above mostly, and sets toward a horizo 
in the scene of the evening of drawing 3 (B). At this time, solar positional information is calculated based on the virt 
time computed in the virtual time calculation section 120. That is, the sun moves in a predetermined orbit top accord 
to progress of virtual time. In this example, this sun that moves is considered to be the light source, and the shading 
operation is performed. This shading operation is performed in the shading operation part 213. For example, in draw 
2 (A), shading attachment to the game characters 44a and 44b is performed noting that there is the light source in the 
direction of the back, since the sun is located in the direction of the back toward a screen. Moreover, in drawing 3 (A 
shading attachment to the game characters 44a and 44b is performed noting that there is the light source in the direct 
of the upper right, since the sun is located in the direction of the upper right toward a screen, and a shadow 56 is also 
formed. Moreover, in drawing 2 (A), drawing 3 (A), and (a morning and daytime), although the ground 54 is compar 
with a solar light and serves as a bright color, at drawing 3 (B) and drawing 4 (evening, night), the ground 54 serves 
a dark color. 

[0039] Moreover, in this example, one [ at least ] color of the ambient light used in the 3-dimensional operation part 
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210 and light source light is changed according to progress of virtual time. That is, in the evening, the color of light i 
made red. Thereby, evening glow can be expressed. Furthermore, by this example, the empty color is also changed 
according to progress of virtual time, and turns into a pale color at the morning of drawing 2 (A), and it is made deep 
black in the night of crimson and drawing 4 in the evening of deep-blue and drawing 3 (B) in the daytime of drawing 
(A). The color of this empty is computed based on the color of the light source, the quantity of light from the light 
source, etc. 

[0040] Moreover, in this example, the form of the sun displayed on a game screen with progress of virtual time is als 
changed. For example, the form of the sun 50 where the form of the sun 50 displayed on daytime is displayed on 
drawing 5 (B) in the evening is shown in drawing 5 (A). Moreover, it is also possible for the moon to be full similarl 
and to express a chip. 

[0041] In this example, since the passage of time is impressed in a player, the technique explained below is also used 
For example, the game screen in which morning haze is shown is shown in drawing 2 (B). This morning haze is 
expressed as follows. That is, the translucent display object (translucent polygon) for expressing mist is prepared, an 
data processing which blends the sexual desire news of this translucent display object and the sexual desire news of a 
background is performed by the translucent operation part 246. 

[0042] Moreover, in order to express morning haze, or in order to express the darkness of night, the depth-queing 
operation is also performed in this example. This depth-queing operation is performed in the depth-queing operation 
part 214. For example, in the scene of the night of drawing 4 , the depth-queing operation is performed so that a 
foreground color may approach black as it dies in the direction of [ in the inner part of a screen ]. It is specifically 
drawing 4 , and the color of the ground 54 approaches black as it dies to A points, the B point, and C points. In 
addition, it does not matter as composition which does not form the depth-queing operation part 213 in the 3- 
dimensional operation part 210, but is prepared in the image formation section 228. 

[0043] Moreover, in this example, in order to express the scene of night effectively, when it shifts to the scene of nig 
and the light from the sun stops reaching a display object, another light source is prepared and the shading operation 
performed based on the light from this another light source. Namely, in drawing 4 , this another light source is prepa 
in the direction of the lower left of a screen. And a shadow 56 is also formed while shading attachment to the game 
characters 44a and 44b is performed based on the light from this another light source. Thereby, atmosphere where it 
fighting in the darkness of night can be expressed with reality. In addition, it can be desirable to change the position 
and kind of light source to prepare for every game stage, it can use the firefly which flies about a night sky in the see 
of a grassy place as the light source (light source which moves), or can use the annunciator of a ship as the light sour 
in the scene of a port. 

[0044] Furthermore, in this example, heavenly bodies, such as the moon, a star, a constellation, and a shooting star, a 
expressed as follows. The moon 58 which will appear if night comes to drawing 6 (A) is shown. Moreover, the moon 
58 when a morning comes in and empty disappears by the bird clapper brightly is shown in drawing 6 (B). In this 
example, in order to express the moon 58 which disappears to the empty which became bright in this way, the moon 
is used as a translucent display object. And as mentioned above, in the translucent operation part 246, the operation 
which blends the sexual desire news of a background (empty) and the sexual desire news of the moon 58 which is a 
translucent display object is performed. In this case, when the quantity of light of the light source (sun) used in the 3 
dimensional operation part 210 approaches a morning by progress of virtual time and increases, the rate of the sexua 
desire news of the moon blended in the translucent operation part 246 is decreased. As this shows drawing 6 (B), it 
becomes transparence and the moon 58 disappears as empty becomes bright. On the other hand, when night is 
approached by progress of virtual time and the quantity of light decreases, the rate of the sexual desire news of the 
moon to blend is made to increase. Thereby, the moon 58 appears gradually in a night sky. Thus, according to this 
example, the moon 58 is expressed with reality by the simple technique of using a translucent operation. A 
constellation, a shooting star, etc. which appear in a night sky similarly can be expressed. 

[0045] As mentioned above, by this example, although the passage of time can be given in a player using a shading 
operation etc., the feature of this example is for virtual time to pass regardless of operation of a player, a game result 
etc. According to this feature, the passage of time can be given more real to a player. 

[0046] There are the following features in this example. For example, the case where it applies to the 3-dimensional 
game equipment which has two or more game stages where game setup of this example differs is considered. In a 
sport-combative game etc., when waging-war partners etc. differ, game stages also differ. And if a waging-war partn 
is beaten on the 1st game stage, it will shift to the 2nd game stage. The scenery of a waging-war place differs and the 
building and geographical feature which are arranged differ from each other on the 1st game stage and the 2nd game 
stage. In this case, in this example, the virtual time of the 2nd game stage measures with the virtual time as the startin 
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point in the case of the end of the 1st game stage. For example, at drawing 7 , the 1st game stage has started in the 
morning scene ( drawing 2 (A)). And suppose that virtual time passed and the scene shifted to the evening from 
daytime and daytime from the morning, for example, the player beat the waging-war partner in the scene in the 
evening, and it shifted to the 2nd game stage. Then, as shown in drawing 7 , the 2nd game stage is started from a see 
(time which the 1st game stage ended correctly) in the evening. And after the 2nd game stage is completed in the see 
of daytime, the 3rd game stage is started from the scene of daytime, and after the 3rd game stage is completed in the 
scene of night, the 4th game stage is started from the scene of night. 

[0047] The 1st stage began from the morning in the former, and a time setup was being fixed for every game stage a 
the 2nd stage began from daytime. On the other hand, in this example, the game scene in the case of the 2nd game st 
start changes depending on the time which the game clearance of the 1st game stage takes. For example, when the 
clearance of the 1st game stage takes the further time by drawing 7 , the 2nd game stage is started from the scene of 
night. Thus, the game start scene of each game stage changes variously depending on the game time of a player, whe 
player next performs a game by this, a game play can be carried out with different feeling from last time, and the 
variety and enjoyment of a game are boiled markedly, and it can improve 

[0048] Moreover, in this example, when it shifts to the next game stage from the game stage of 1 and the arrangemen 
position of a game stage moves, the content of the 3-dimensional operation given to a display object is changed. For 
example, in drawing 8 (A), the 3rd game stage is arranged for the 1st game stage near the North Pole directly under t 
equator by the LAT in the middle of the equator and the North Pole in the 2nd game stage. And as shown in drawing 
(B), on the 1st game stage, it is the orbit of Al, and in the 2nd game stage, it is the orbit of Bl and the sun 50 is mov 
on the orbit of CI on the 3rd game stage. A shading operation etc. is performed noting that the light source moves in 
these orbit top. When it follows, for example, shifts to the 2nd game stage from the 1st game stage, the position at th 
time of the high noon of the sun used as the light source will shift more nearly caudad. It becomes that from which it 
became that from which shading attachment to display objects, such as a game character, also differed by this, and 
configurations, such as a shadow formed, also differed. Moreover, if it shifts to the 3rd game stage, a solar orbit will 
become still lower and, thereby, the expression of a night with a midnight sun etc. of it will also be attained. In 
addition, change of the content of the 3-dimensional operation accompanying shift of a game stage can consider vari 
things, such as change of not only change of the orbit of the sun used as the above-mentioned light source but chang 
of the color of the light source, a shading operation, a depth-queing operation, and a translucent operation. 
[0049] In this example, in being business-use game equipment, when progress of virtual time begins simultaneously 
with powering on to equipment etc., for example, the player is not playing the game, the display of a demonstration 
screen etc. is performed. And if an injection etc. carries out coin and a player starts a game play, as shown in drawing 
9 , the 1st game stage will be displayed. And a demonstration screen is displayed, after it finishes the 1st and 2nd gam 
stage etc. and a player ends a game. And while the player is not playing the game and the demonstration screen is 
displayed, virtual time is made to pass in this example. It becomes possible to make various the game screen display 
by this at the time of the next game start. For example, in drawing 9 , the front stage finished with which scene, or 
according to the elapsed time of a demonstration screen etc., a game stage begins in a morning scene, or begins in th 
scene of night in daytime and the evening. Therefore, it becomes possible to give various faces to one game stage, an 
the variety of a game stage can be increased. Thereby, whenever a player performs a game, it can play in a fresh 
feeling, and enjoyment can offer the game equipment by which that it is weariness does not come. 
[0050] Furthermore, in this example, the content of a display of a demonstration screen is also changed according to 
progress of virtual time. That is, also in a demonstration screen, the sun which is the light source moves and the seen 
of night is displayed one by one in daytime and the evening in the morning. Since it is expressed also about the time 
progress in a demonstration screen etc. by this using the power of expression by screens, such as a number, the 
enjoyment of a game can be increased further. 

2. The block diagram of the 2nd example of this invention is shown in the 2nd example drawing 10 - drawing 12 . Th 
2nd example shows an example of the concrete composition of the 1st above-mentioned example, as for the 3- 
dimensional virtual space operation part 100 and drawing 1 1 , the 3-dimensional operation part 210 is shown, and, as 
for drawing 10 , an example of the concrete composition of the image formation section 228 is shown, as for drawing 
12. 

[0051] An example at the time of applying the 2nd example is shown in the business-use 3-dimensional game 
equipment installed in a game center etc. at drawing 13 . As shown in drawing 13 , this 3-dimensional game equipme 
contains loudspeaker 40a and b to which the display 10 which a game screen (field-of-view picture) projects, the 
control unit 12 to which a player performs game operation, and game voice are outputted. A player looks at the game 
character projected on a display 10, hearing the game voice outputted from loudspeaker 40a and b. A game character 
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operated by the control unit 12, and a pitched-against each other type game (sport-combative game) is enjoyed. 
[0052] Next, the composition of this example is explained using the block diagram shown in drawing 10 - drawing 1 
[0053] The concrete composition of the 3-dimensional virtual space operation part 100 is first explained using drawi 
10 . The movement directive signal with which the control unit 12 followed operation of these levers and a button 
including the lever 20, the button 22 to cut, the kick button 24, and the throw button 26 (see drawing 13 ) is told to th 
3-dimensional virtual space operation part 100. 

[0054] The 3-dimensional virtual space operation part 100 operates by the manipulate signal from a program and the 
aforementioned control unit 12 decided beforehand, and contains the input receptionist section 102, the determinatio 
section 104 of operation, the status information storage section 108, the 3-dimensional virtual space setting section 1 
the display object information-storage section 112, and the virtual time calculation section 120. Moreover, the 3- 
dimensional virtual space setting section 1 10 contains the pattern generating section 1 14 of operation. 
[0055] The input receptionist section 102 receives the movement directive signal from a control unit 12. The 
determination section 104 of operation determines what operation a game character performs from the status 
information of the present game character remembered to be the movement directive signal received by the input 
receptionist section 102 by the status information storage section 108 etc. 

[0056] ** [ determination of operation of a game character of the determination section 104 of operation / generate / 
pattern of this determined operation / the pattern generating section 1 14 of operation in the 3-dimensional virtual spa 
setting section 110] For example, when performing attack operation with a sword by having pushed the button 22 to 
cut is determined, a pattern of operation with which the style of a game character of operation changes from the state 
a style to the state of shaking a sword is generated. 

[0057] The display object information about display objects, such as the head of a game character, a fuselage, hand a 
foot or the sun, the moon, a star, and a building arranged around, is memorized by the display object information- 
storage section 1 12. This display object information contains the object number which specifies the positional 
information of a display object, direction information, and the image information of this display object. An example 
this display object information is shown in drawing 14 . At this example, these display objects are expressed by 
combining two or more polygons. 

[0058] The 3-dimensional virtual space setting section 110 updates the display object information memorized by the 
display object information-storage section 1 12 based on the pattern of operation generated from the pattern generatin 
section 1 14 of operation in every predetermined period and every 1 field (1/60 seconds). And this updated display 
object information is outputted to the 3-dimensional operation part 210. 

[0059] Moreover, the 3-dimensional virtual space setting section 1 10 is also performing renewal of display object 
information, such as the sun, the moon, and a star. Renewal of the display object information in this case is performe 
based on the virtual time computed in the virtual time calculation section 120. That is, display object information is 
updated so that display objects, such as the sun, may move with progress of virtual time in a predetermined orbit top 
addition, in this example, the sun is used as the light source at the time of performing a shading operation. Therefore 
solar position turns into a position of the light source, in this case, the sun which is the light source is in infinite 
distance, and the light from the light source is a parallel ray - it is carrying out Therefore, it can search for based on 
positional information of this sun, the degree of incident angle, i.e., the light source vector, (light source angle) of a 
parallel ray from the light source. The information on this light source vector is outputted to the 3-dimensional 
operation part 210. 

[0060] Next, the concrete composition of the 3-dimensional operation part 210 is explained using drawing 1 1 . The 3 
dimensional operation part 210 contains the image information storage section 212, the processing section 215, the 
coordinate transformation section 218, the peak brightness operation part 219, the clipping processing section 220, th 
perspective-projection transducer 222, and the sorting processing section 226. 

[0061] The 3-dimensional operation part 210 performs various kinds of 3-dimensional data processing according to t 
setting information on the 3-dimensional virtual space set up by the 3-dimensional virtual space operation part 100. 
[0062] That is, first, as shown in drawing 15 , processing which transforms the image information of the display obje 
300, 333, and 334 showing a game character, a building, a heavenly body, etc. from local system of coordinates to a 
world coordinate (XW, YW, ZW) is performed. Next, processing which transforms such image information by whic 
coordinate transformation was carried out to the view system of coordinates (Xv, Yv, Zv) on the basis of the view of 
player 302 is performed. These coordinate transformation processings are performed by the coordinate transformatio 
section 218. Then, the so-called clipping processing is performed by the clipping processing section 220, next 
perspective-projection transform processing to a screen coordinate system (XS, YS) is performed by the perspective- 
projection transducer 222. At the end, sorting processing will be performed by the sorting processing section 226 if 
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required. 

[0063] Now, in this example, positional information, direction information, and the display object information 
containing an object number are transmitted to the processing section 215 from the 3 -dimensional virtual space 
operation part 100. And the image information of the display object (object) which corresponds from the image 
information storage section 212 is read by making this transmitted object number into the address. The image 
information of a display object is expressed as a set (polyhedron) of the polygon of two or more sheets by the image 
information storage section 212, and is stored in it. 

[0064] An example of a format of the data which serve as a processing object in the 3 -dimensional operation part 21 
shown in drawing 16 (A) and (B). As shown in drawing 16 (A), this data contains frame data, object data, and polyg 
data. 

[0065] Here, frame data contain data, such as the quantity of light, the self-luminous color, ambient light, etc. of view 
information, an angle of visibility, a light source vector, and the light source. Moreover, object data are data which 
consist of attached data of positional information and direction information - and others of an object etc. Moreover, 
polygon data are the image information about the polygon which constitutes an object, and as shown in drawing 16 ( 
they contain the attached data of peak coordinate, peak texture coordinate, and peak brightness-information - and oth 
of a polygon. In addition, about peak brightness information, each component of RGB can also be given separately. 
[0066] The peak brightness operation part 219 asks for the peak brightness information (brightness scale factor) show 
in drawing 16 (B), and contains the shading operation part 213 and the depth-queing operation part 214. 
[0067] The shading operation part 213 performs a shading operation based on lighting models, such as data, such as 
quantity of light, the self-luminous color, ambient light, etc. of the normal vector (each peak of a polygon is given) in 
which coordinate transformation was carried out to the world coordinate by the coordinate transformation section 21 
and the light source vector contained in frame data and the light source, and a run bird diffuse reflection model, or a 
specular reflection model. 

[0068] For example, when performing a shading operation using a run bird diffuse reflection model, the following 
lighting model formulas are used. 

In a i=pa+pdxd top formula, i is luminous intensity, pa is the Ambient (ambient light) component and pd is a diffuse 
(diffuse reflection light) component. Moreover, the coefficient d of a diffuse component is expressed by inner produc 
N-L of normal-vector N and the beam-of-light vector L like the following formula. 
d=max (0 N-L) 

Thus, it can ask for peak brightness information (brightness scale factor) by using normal-vector N, the beam-of-ligh 
vector N, etc. 

[0069] Moreover, the depth-queing operation in the depth-queing operation part 214 is performed as follows. In 
drawing 17 , CZ is depth information. Moreover, A is the original brightness, C is the brightness used as the point cl 
brought with brightness interpolation of a depth-queing operation, and B is obtained according to a depth-queing 
operation as brightness in the position of depth CZ. Thereby, brightness B approaches brightness C, so that CZ is lar 
(i.e., so that a back side is approached). A depth-queing operation is realizable by giving the above brightness 
interpolation operation to the brightness of each component of RGB. In addition, it is not necessary to necessarily 
include the depth-queing operation part 214 in the 3 -dimensional operation part 210, and it can also be included in th 
image formation section 228. What is necessary is to specify for example, back color information (color close broug 
according to a depth-queing operation) in this case, and just to perform a color interpolation operation so that back 
color information may be approached as the depth information CZ becomes large. 

[0070] Next, the concrete composition of the image formation section 228 is explained using drawing 12 . The imag 
formation section 228 asks for the image information of each pixel in a polygon based on the image information of 
each peak of the polygon given from the 3 -dimensional operation part 210, outputs this to a display 10, and contains 
the drawing processing section 229, the texture information-storage section 242, the translucent operation part 246, a 
the field buffer 248. 

[0071] The drawing processing section 229 asks for the drawing color inside a polygon, and it is asking for the draw 
color by calculating the brightness F of each component of RGB according to the following formula. 
F=KxTxL ~ K is [ the brightness of a former picture and L of a proportionality constant and T ] brightness scale fact 
here For example, in being the polygon smeared away in Isshiki, brightness T becomes fixed inside a polygon. 
Moreover, when it is the polygon which gives texture mapping, the brightness of RGB each component of a former 
picture is stored in the texture information-storage section 242. Moreover, the brightness scale factor L is obtained as 
peak brightness information in the peak brightness operation part 219, and the brightness amendment which followe 
the upper formula with this brightness scale factor L is performed about the polygon which gives a shading operation 
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etc. 

[0072] The drawing data of the polygon obtained by drawing processing of the drawing processing section 229 are 
written in the field buffers (VRAM etc.) 248 one by one. In this example, it has drawn sequentially from the polygon 
by the side of the back, therefore drawing data are written in the field buffer 248 sequentially from the polygon by th 
side of the back. Of course, in addition to this, you may adopt the Z-uffer technique and the technique of drawing 
sequentially from the polygon of a near side. 

[0073] Next, the translucent operation performed by the translucent operation part 246 is explained. Translucent 
operation part is realized by asking for the brightness P of each component of RGB according to the following formu 

P=KlxB+K2xF - P is brightness actually drawn here, B is the brightness of a background and F is the brightness of 
translucent display object Moreover, Kl and K2 are translucent coefficients. In this example, according to the quanti 
of light of the light source, the translucent coefficients Kl and K2 are adjusted, and expression of heavenly bodies, s 
as the moon which used the translucent operation by this, is enabled. For example, when the quantity of light of the 
light source increases and an empty color becomes bright, in an upper formula, K2 is made small (you may enlarge 
Kl). The moon which disappears gradually to a bright sky by this can be expressed. On the other hand, when the 
quantity of light of the light source decreases and an empty color becomes dark, K2 is enlarged in an upper formula 
(you may make Kl small). It becomes possible to express the moon which appears gradually by this in a dark sky. 
[0074] Finally the flow chart of drawing 18 is used and explained about operation of this example. It judges first 
whether it is under [ game ]****** (Step SI). It adds game time, in being among a game, and virtual time is compu 
(Step S2). However, while the player is not playing the game, when making virtual time pass, processing of Step SI 
unnecessary, in this case the inside of a game ******„ irrespective of for example, it continues from immediat 
after powering on, and virtual time is made to pass 

[0075] Next, it asks for the positional information of heavenly bodies, such as the sun and the moon, from positional 
information, such as LAT of virtual time and a game stage, (Step S3). Then, based on solar positional information, a 
light source vector and the quantity of light are calculated (step S4). A light source vector can be directly searched fo 
from solar positional information as mentioned above. Moreover, the quantity of light is enlarged when the sun is 
located in a high position, and when it is in a low position, it is made small. 

[0076] Next, a solar position judges which neighborhood it is (Step S5), and shifts to either of Steps S6, S7, and S8 
according to the position. And by the time the sun rises in a horizon to a meridian transit, in being (in the case of dur 
the morning), it expresses morning haze using several hours, and a translucent operation and a depth-queing operatio 
from sunrise (Step S6, drawing 2 (B)). That is, a depth-queing operation is performed so that it may become whitish 
it dies in the direction of the back toward a screen, while displaying the translucent polygon used as morning haze. A 
the effect is made to fade as the sun rises. The self-luminous color is made red, so that it approaches sunset, in being 
(afternoon), by the time the sun sets in a horizon from a meridian transit, evening glow is expressed, and a solar form 
also simultaneously changed into the thing according to it (Step S7, drawing 3 (B), drawing 5 (A), (B)). A depth-que 
operation is given so that it may become dark as another light source is prepared, light is applied to a display object a 
it dies at back toward a screen simultaneously, when the sun is under a horizon (night) (Step S8, drawing 4 ). 
[0077] Next, as shown in step S9, an empty color is calculated from the self-luminous color and the quantity of light 
it is the evening by this, an empty color will become red, and an empty color will become black if it is night. Moreov 
based on the quantity of light of the light source etc., the rate of transparence of a heavenly body is computed and a 
translucent operation expresses heavenly bodies, such as the moon, ( drawing 6 (A), (B)). Then, it shifts to Step 10. 
[0078] this example has the feature in the point of changing the subsequent processing method on the basis of where 
solar position being, as shown in Step S5. That is, if it is going to process uniformly, taking all elements into 
consideration, complicated and huge data processing will be needed and the real time nature needed for 3 -dimension 
game equipment will be lost. On the other hand, in this example, since it is carrying out as it expresses morning haze 
until the sun rises to a meridian transit, for example, it expresses evening glow until the sun sets in a horizon after th 
and it expresses darkness, in being under a horizon, processing is simplified. While this collateralizes the real time 
nature of 3 -dimensional game equipment, it becomes possible to impress the feeling to which time flows to a player. 
[0079] In addition, what [ not only ] was explained in the above 1st and the 2nd example but various deformation 
implementation is possible for this invention. 

[0080] For example, although the case where virtual time was made to pass was mainly explained in the above 1st an 
the 2nd example when the player was not playing the game, the need does not exist and may make virtual time not 
necessarily pass only during a game play. Moreover, about calculation of virtual time, elapsed time may be found on 
by one by the program etc. simultaneously with powering on, for example, time calculation equipment with the 
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calender function may be formed, and you may carry out based on the real time outputted from this time calculation 
equipment. 

[0081] Moreover, also at the time of measuring of virtual time, it can measure from the times of various, such as the 
time of loading of not only a power up but a program. 

[0082] Moreover, the technique of a shading operation, a depth-queing operation, and a translucent operation can als 
adopt what [ not only ] was explained in the above 1st and the 2nd example but various technique. 
[0083] Moreover, this example is applicable to various 3 -dimensional game equipments, such as not only the sport- 
combative game explained in the above 1st and the 2nd example but a racing-car game, a tank game game, a fighter 
game, a robot waging-war game, etc. 

[0084] Moreover, this invention is applicable not only to business-use 3 -dimensional game equipment but game 
equipment for home use. An example of the block diagram at the time of applying this invention is shown in game 
equipment for home use at drawing 19 . This game equipment outputs the picture and voice which were generated to 
television monitor 1010 grade including the main frame 1000, a control unit 1012, and storages (CD-ROM, a game 
cassette, memory card, etc.) 1306, and enjoys a game. The main frame 1000 contains the backup memory (memory 
card etc.) 1304 for backing up the 1 100 or 3-dimensional CPU operation part 1210 which has the function of 3- 
dimensional virtual space operation part, the picture composition section 1220 containing the image formation sectio 
1228, the speech synthesis section 1300, RAM1302 for work, and data. The game program memorized by the storag 
1306 may perform calculation of elapsed time, and it may be performed by forming time calculation equipment. 
Moreover, when it is exchanged and a storage 1306 operates other game programs, it is desirable to save and memor 
the virtual time at that time in the backup memory 1304. It is because a game can be started from the saved virtual tim 
when operating a game program again, if it does in this way. 

[0085] Moreover, this invention is applicable also to the so-called multimedia terminal or the large-sized attraction ty 
game equipment with which many players participate. 

[0086] Moreover, data processing performed in 3-dimensional virtual space operation part, 3-dimensional operation 
part, the image formation section, etc. may be processed using the image-processing device of exclusive use, and ma 
be processed in software using a general-purpose microcomputer, DSP, etc. 

[0087] Moreover, the composition and the data-processing technique of 3-dimensional virtual space operation part, 3 
dimensional operation part, the image formation section, etc. are not limited to what was explained by this example, 
either. 

[0088] Furthermore, the thing of composition of displaying the game picture by which picture composition was carri 

out on the display called head mount display (HMD) is also contained in this invention. 

[0089] 

[Effect of the Invention] according to invention of a claim 1, it can give that time has passed to a player, and the real 
and enjoyment of a game can be boiled markedly, and can be increased Moreover, according to this invention, the lig 
source is moved by progress of virtual time, and the content of a 3-dimensional operation is changed with this 
movement. Therefore, when processing uniformly, taking all elements into consideration, it can compare, and an 
operation can be simplified and accelerated, and the real time nature of data processing required of 3-dimensional ga 
equipment can be secured. 

[0090] Moreover, since the game scene in the case of the next game stage start changes depending on the time which 
the game stage of 1 took according to invention of a claim 2, various faces can be given to a game stage. The game 
equipment by which that it can increase weariness does not come the variety of a game stage by this can be offered. 
[0091] Moreover, according to invention of a claim 3, movement of a game stage can be impressed to a player and th 
reality of a game can be increased. 

[0092] Moreover, according to invention of a claim 4, when the LAT of a game stage etc. changes, the orbit of the su 
used as the light source etc. can be changed. Thereby, expression of the night with a midnight sun in the North Pole e 
is also attained. 

[0093] Moreover, according to invention of a claim 5, the game screen displayed at the time of a game start can be 
made various, and that it can increase weariness does not come the variety of a game stage, but the high game 
equipment of repeat nature can be offered. 

[0094] Moreover, according to invention of a claim 6, also in a demonstration screen, the image display from which 
scene changes like - night in - daytime and the evening in the morning becomes possible. 

[0095] Moreover, according to invention of a claim 7, it becomes possible to express red empty and sunlight of even 
glow, a pitch-black sky of night, etc. 

[0096] Moreover, according to invention of a claim 8, it becomes possible to express the darkness of morning haze a 
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night etc. 

[0097] Moreover, according to invention of a claim 9, shading attachment to a display object etc. is performed based 
the light from another light source, and atmosphere, such as fighting in the darkness of night, can be expressed with 
reality. 

[0098] Moreover, according to invention of a claim 10, the heavenly body which appears in dark night skies, such as 

heavenly body which disappears to the empty which became bright, can be expressed with reality. 

[0099] 

[Translation done.] 
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(57) Abstract: 

PURPOSE: To allow a player to feel a sense of time 
elapsing and increase the variety of a game screen and 
demonstrative screen. 

CONSTITUTION: On the basis of the elapsed time in the 
real space a virtual time calculation part 120 calculates 
the elapsed time in a virtual three-dimensional space and 
determines the virtual time. A virtual three-dimensional 
space calculation part 100 calculates the position 
information of a display object installed in the virtual three- 
dimensional space and also calculates the position 
information of a light source such as the sun which 
moves in the virtual three-dimensional space with elapse 
of the virtual time. On the basis of the obtained position 
information of light source, a three- dimensional 
calculating part 210 performs three-dimensional 
calculation including the shading calculation for the 
display object installed in the virtual three-dimensional 
space. A depth cuing calculation allows representing the 
darkness at night while a translucence calculation permits 
representing a moon etc. which is fading in the sky. In 
case there are a plurality of game stages having different 
game settings, the virtual time at the end of one game 
stage is handed over to the next game stage. It may also 
be acceptable that the virtual time is allowed to elapse 
while a demonstrative screen is in display mode. 
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[0 0 0 4] f^^Wf ^l£2ft7n<^— ABfffi^s* 
^£*b£2ft^y-^Bl-*5^TteU #Jx.tfif#[!Jli&ii 
30 S<oy— ^iifffit?J4iii 

[0 0 0 5] *fc«*.ri»Hltty-^*J2:*5V^tt. H 

2 0 (A) t7°l/-W^^t7^^2 3 0 N 2 3 

2*iS«U ^20 (B) Sfty-AiBta 

Wf)y-A^t7^^2 3 0, 2 3 2©»f^«:Jg* 
50 I^Wcife2 3 4, Ai^g?2 3 6^Sgag£ 
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tu^i/- vasAB<z>*fflMB# 

- A * r— PS f? L T tT < o 

[0 0 0 6] &TZL<D& A*x — i*** 
-rs^— AJSHl-S^Tte. «>S^— A^x— S^tt«<Z> 

[0007] /^p c < as^^f-^^wt^^-^ 

[0 0 0 8] fcifclo^y-A*^— S^i*5J* 

[0 0 0 9] SfcJRRffl^-AKB^Mjs^Ttt^V- 

[0 0 10] *fc»Hay— A«c|c:*3W6y— AHIBSIJ: 
[0 0 1 1] K±«>J: 5 ftHUH ft. 



(4) 1*PI¥8-2 1 5 4 3 2 
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[0012] 

<t 3&S"C* 5 3 &5ny- AftB&tJBMfr&J* 
ffifHrt* £ - t fc £ o 
[0013] Sfe*»?8©l<o@ftit y-A^-e^ 
10 *frfct>«PW«3a**mT?* ^ 3 #c5t;y— A^BSt/H 

[0 0 14] *fc##W<0ffe<0BWW:, «pBB«ia*-S-^ 
< 98 S £ <£> ^ffc v ^ * fc: ffi £ 5 & £ v Mi» * t^jx 

[0 0 15] 

mm3?kyKQmft 

attn # AtrEffifli 3 * Team saawMB «: 

J»WU<K«l«FlB«r*«)SiKa«PlBil£a*»i:, BtTEfi« 

©ffifi**!-*^-^ t(riEfi«3#c5c^wirt^iafi* 

flL^fT5 3*7n»Mt#a4:«r*tPii:«r«f»i:-rSo 

30 [0016] i *?giHcoaia»* 

[0 0 17] 2 «3^^rt 

40 <o^M<DU^h<omwm^^^u-^\^v,x 
-^fe*rr»3»7cy-ASSB-ea>o-c, h^pa^^ 

£Sia^(-S<5#mJiS<Sa3^ggPfli^^^Si®NF 
Pfl^*ttJU<5ffi^Pfl^*^S<Sa^Pfl»ta^S^. ME 
<R»3 2fe7c2g|fflrt^aaBS*tS**«^*< itttl 
tf«*Wirt-5*«i. «rE<E»3»3cffilBrtJi:BBS 

S i-^t-T £ V* —7* ^ v ^r-^tp 3 »c^cgl 

nzmmtiLM^mizm^^xn? 3*5£»»*«i:«:* 
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[0 0 18] H*S2^icj;tiil 1 W—A.Xt 
[0 0 19] *fc!9#*3<Z>3R91«\ <E«3»C7c2gWIrt 

««*:*J(-rs#ai:, WEfi»3JJc7cffilBlrtK:E«S 
[0 0 2 1] £fc»Jfc«4<Z>#ip!tt\ »**3*C*3V^ 

t\ WEy— ^^7"— ^ffiH©»ttt^^«tfE3»7c« 
Wfc«v^btt«*aR^ffiB«r«!E-r S r £ t*i»e 3 

[0 0 2 2] fB**4co»W^J:ixtf, 

[0 0 2 3] *fc»**5<Z>»Stt, <Kffl3»:5Gffiinrt 
ifi^lffl K £<5 # S(JE^ 3 #ctc^IHI *3 W 5 j&ig S#Ffl * 

5 fflrEfi«3»5cffiWrt^BBHSns 
Wtli^tt^HtfE^ffiNpra^S^^rtfJ 3»tfEiMI^» 



< 5 > «F§l¥8-2 1 5 4 3 2 
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i B9EffiSi#IH#U*gWS, ^u— ^^-A 

Sr^wT UTv^ftv^|ai«^:*3V^Tt)Il(rE^E^B^IB*affl^* 

[0 0 2 4] Bl*S5©*Mlc: < tJxtf, -Y^^- 

* ft & <£> <t f £ r <t # S c 
[0 0 2 5] *fc«**6C0*Mtt. fS#J®5i£:Jo^ 

10 Bfffi«r**U i^^iijE^^F^^^^JE<KffiB#^(^ 

[0 0 2 6] l»**6 0«M^J:ixtf, t^HE^*** 

[0 0 2 7] *fctt#«7<0#Wf* % »#«172rM6(Z> 
v^*ta»fc:*3^T, «rE3R7c»J|[j::*3t^fflv^tbS 
»«^*Xf**aaco*©*ft< ifc—*^*, fflEte 

20 [0 0 2 8] »#«7©#WfcJ:;h,tf, y-A£fr5 r 

[0 0 2 9] *fc»*«8 03SWtt, fif#Jg 1 7 
^1**ljW£*5V^T, fe«W^J:9fflfE*^*cDfeSrj5!f)£ 

feffiWi- <t <9 j&<3WSStfEBf*feS:tfrEfiffllB#W 

[0030] m^ms<Dmm^^n^ v—^^? - 

[00 3 1] *feW*«9<^»Mf^ IS*J®175^8<7> 
v^-rn^^4oV^r, R(rE(K«i«m#ftiB StfE3»:5n 

»bftv^«Biftofc»^»j:, tt*«ttt»ftS*J*« 

^ffllcL^3taiirS<5^TWE3^7cSI*^tT5 C 

[0 0 3 2] »*«9<Z)|8^jc:J:ix«, ^Srff^ 
[0 0 3 3] *^clS*«l 0O8fllt fS*^l7^S9 

50 ^^KSd-^^rii^D^^S ^ £ ^r#fa<ti--5 0 
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[0 0 3 4] BS*fii 0<D&9i\z.£tLt£. ffifflB#|IiJ©« 
¥SW***<DfiW* (RGB OfJ 

oX< S¥893**«*r*8i'T?£So 
[0 0 3 5] 

1. igl<D5lJfe#J 

ffil 0 0, 3#c5cSJMlS2 1 0, @j^^gP2 2 8, r 
[00 3 6] iftfftft 1 2 tt^U" YTfiWtfm ^Kti-t 

S8ttM**:fT5. ^tt, ro{gffi3^7n^ra^»Lgf$l 
0 0 f*ffifflB#M*W!B 1 2 0«r^"CV^So 3&7g8W 
»2ioii««*ft, SttRJ£&** 

©35 2 1 3. ^^^r^— T V^gi^giS2 1 4%^t? 0 

mmB&m 2 2 8 ttu 3^5c^©a5 2 ioia^ 3#^ 
#s. 

[00 3 7] S T *3Hft«-ett<R«WFMff USB 120^ 
*3V^TffifflB#M©*U^s1T^^i^s 0 £©ffiSB#ra<E>SLU 
tt*SBB (»K1B:JW fc*»t*«ia«FlH^«<S#1Tfc> 
*v Mx.l^t#t^3 0»tt{R«3»:7EfflW C^- 

H.2 (a) , (b> -Be (a) , (b) 

So 

[0 0 3 8] Aco-fiMi^ftJIS 
l*BB«r2l*IH (SHttffrtt3 0f« ^Lt^^ ®HI 
^RSKfcWiiWID^^-^, S3^#® (B2 

(A) ) *>e>a<z>»G (0 3 (A) ) . ft©»ffi*>fe^ 
#G>»ffi (0 3 (B) ) . ^*©»ffi*>6«CD#ffi (0 
4) -<b}£tTLTtT<o -*U-<fc oy-^&ffoT^S 
7" u - ^ # b T l^m © & ifi £ j£ C S it S r <b a* -e £ 
So «ilfB2 (A) ©ffl©#ffi-m*»5 oas_L2Sfc: 
lS^oT±#LTV^o r©*i5 0liH3 (A) <7>a 
©»B^tet3tt*K±*i#ttU 03 (B) co^^cO^ffi 



(6) ^Kl^P 8-215432 
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<s«ff#rfl»usi5i 2 0T?3»u**LfciKaii»mir 
So ro^x- v^fgfltf^i/^— V:/Sl*a5 2 

1 3jCl*3V^fT*)*b5 0 #JxJ£0 2 (A) -cfiHffifciSi 

io -^n-^fffcixSo *fcH3 (a) -ettBfas^isi^oT* 

Lty-Mt7^^44 a> 4 4bl^t5H^ 
dSfTtoix, »5 6tM^5o £*:0 2 (A) , i3 

(a) a) t*i*. iE5 4n xm<Dmz.mbts 

tixm&^&kft&ibK 03 (B) . 04 (^*\ «) 
T?f**BB5 4tefJfVvfe£#So 
[0 0 3 9] * It&mtteW-Vl* 3 &7G*gWgfS 210 ICto 

Sr. ^RffiB$^^Sig^iSCT^ft:$^:TV^So BP^# 
20 {£:fc^Tf*ft<0&£#<-rs o £jh/fcJ:0^«#4r«81, 

CT^^^T*5t), 0 2 (A) 05ffl-Ctt#av^i)fc 
"9, 0 3 (A) 0 3 (B) <D#jjX& 

rau *»^fei*s^e><z>3tea^^s<5t^r*u*tt 

S 0 

[0 0 4 0] */c*HiS0tJ-Cf4<SSff#Ffl^i®{-^V^y 
— A Bfffi * *t S t*ftS^:rv^ S 0 «*. 
i£05 (A) t^tt&ra^*^SixS*»5 0©»*S, 0 
30 5 (B) ^tt^^^*^S*bS*B5 O^g^S*!, 
So *fcW«^L"C^<0«t>^»t«r*a-*-Sri:t>BniB 

r*fcs e 

[00 4 1] *HJI60B"Ctt. WPW^aiaSr^^— YJ2i« 

lS**Sfc«>l^ i^Ti-IftK-rS^fttfflV^-CV^So 
X.^0 2 (B) iC^^t^^r^-ry-AiifB^^H 
So ^©Sifc^ife^^S^UTSSSibSo fiP^. t> 

UVK-rS«*«a*:*aWi(lJHB2 4 6I^T1t5. 
40 [0 0 4 2] SfcWt^Sra^-rsfe^ *>SV^^i*^o 

pfffl^^m-rsfc^i-, ^n^j-c^^^^^r^— r > 

yr^zx. — 0-i?mW*&2 1 4(^4oV^TfT^>tuS 0 ^Jx. 

^s^Tt?^^Tv^So ft*WJ-«H4-e. a^S. B^ s c^; 

^^oy^^^^r^ — f >-^Sl*aJ2 1 3 «: 3 2 
1 O^Rtf-f^ Hfft»*8lJ2 2 8KKttSlft£fcLTfc 

50 
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[0 0 4 3] *fc*3IJ6«i|-r?tt«[©#ffi«r3ai*Wl2:*» 

iiL^< ^o?t^^. »j3teaa*ffl«b. £g>»j#*w> 

7^44a, 4 4 b^«"fSIS»<3J«SfT*?*t-&i:# 

ic s »5 6 fcjgfifcSttSo r^J; *) . *<^>i»HH"t?«o 
Tv**i:^5#H«*ry 7VM^9l-e#So 

Tte»0**tf *#8B£ Lfc: 0 "T S - £ s o 
«<0^#fcft^J;5^LT*SL,TV*So H6 (A) id 

(b) \c\^ m^tj:Q&&mz><t£Z>z.k\z£ymA-x 

®^g|52 4 6fc*3Vvt\ <£) ©ft««i*aw« 

H6 (B) tc^i-J; 51^ fl5 8tt, 2gas91£<*SK: 
8 2Sffe*t;i8i*bT< So ^(^>J: 5(-*H^J(-<fcttf^ 

[0 0 4 5] SK±(OX 0 \^m&&lX&, i/^—f*4 V 

So ^^Mia 9 , 71s— -Witt \^xi$M<Dffiti&£ 
[0 0 4 6] *^ttffJ^f*«fe<oJ:5ft«F« 1 bS>S. #Jx. 



(7) »§fl¥8 - 2 1 5 4 3 2 
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So 0SxJiB 7 -T?«\ »1<D^— ^^t"— >?ttffl<D#ffi 
(09 2 (A) ) T^SoTV^o *:lsXfomtiffflfc&$l 

isxmmmfrbM:^ sa^^i-^tru m^M^-ts 

^ic^frL^^-rSo t5iH7fc*tJ:5^ *2<£> 

[0 04 7] «#fc:}3^Ttt«;fctfiB 1 O^x— ^KMH 

20 M2c^y-A^^-v ? ^co®E^^M*&^ti,So 
-iroy-AB#r^(-»#bT^^^mi-So rttfciJ: 

[0 0 4 8l *fc*3Sifc«T?«u 1 <^y— A^-r-— v?^ 
SSrSftfe^TV^o «*.tfl2 8 (A) fc*3VvT\ mi 

iH^ttSfcEKSaxT^So ^lti^s (B) <fc 

5 «5 0^ gloy-A^f-v^l^V^liA 

i^©L]ir% ^2^y-A^^-v ? r^4B 1 co^iir% 
s^br^tT-rSo ^otw^si^^^f^ 

^^^2c^y-A^^-^i^Ufc^^^ ^ 
v>(^fTi-S^, *»©*Ultt!EtJ:tt<««9. rMciJ; 

[0 0 4 9] *HllfiW"e«, SB—o@ai&A^i: 
50 ^{EffiNFm^SiB^DHttL. «*.««»««)y-A3S« 



13 

j±mmzm*tehv>k'rz>z.k&*imttez> 0 m^m 

Sot 1 o(O^A^r-y|* #®£i$*Lii:£ r £ 
[0 0 5 0] H^^ffi#JT*te. T^iBEoS^rts&fc 

2. m2<ommm 

mi o^mi 2^f*. *$km<o%2<o&Mm<o7T* 
Biases ji,5 0 *2<7>ni6«tt N ±iau*:*i^3iifc« 
©AffWft«j*<©— «**t-t>o-es>9, Hiohttss 

3 l^TZ^mmW-^ 10 0, HI 1 3 &7nfiS»Lgi5 2 1 

o % in \*mvm&M 228 oft»wft«fi!J<z>— 

[0 0 5 1] 113Pt y— ^KRKSiX 
S *S5fflO 3 fc5Ey-<M£«fc:IB 2 <Z>HIE0!l«rX;B Lfc 
«dS**ix-5o Hi 31^-f £51-, ^<D3Hk 
tc^— ^36Hfi, y-ABfffi (WIMHffc) dSiftbfflStL 
S^^wf l 0. ^u— Y*sy— AftffsSrfifSftfl 5 

SB 12, A#^sa^7**t5^ If— # — 4 0 a , b 

W£*L3y-i^-r7^£:&-t\ o Iftffsffil 2fcJ:9 

[0 0 5 2] ^HJfe0lI<O^ic:oV^T. Hl0~ 

mi 2^*^13 jy^HSrfflV^TlttW-t-So 
[0 0 5 3] *riE* 3 »C5n^ra^aLgP 100 0>ftfle« 

W*— 2 0. e3S^^V2 2, ^5/^^^y24, fttf 
/f^V2 6 (01 3^#I) £jh,&0>W<— , 



(8) 1 5 4 3 2 
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p^wsc ioo t^e*. e>ns 0 

[0 0 5 4] {Kffl3»C7cSIH»»aBl 0 0tefc&3&»C«> 
(2iJ:9tt^-rst(OT?fc9, A^Sttttttffll 02,1 

fm*»i o 4. ^flgft mmmi® 1 o <k«3^5c^ 
MKfeai i o, «Gtt«is 1 1 2, ffiawm* 

was 1 2 0 sr-g-tf « * fcfiffl 3 j^^^sis noii 

ttfts^ — ^Jg^glU 1 4«rg*f. 
[00 5 5] A;*£tf f+ttffl 102lfc »fP8S 12^fe 

0 4 1^ A^SttttttSlSl 0 2^J:9gJtWte,ttfc» 

A^ir7^*<0«ffi««^fe, y— 
* s&s if© J: 5 fc»fP*rfT 5 a>S:*jr*-5. 
[0 0 5 6] «if|s*j£ffl5 1 0 4t>*y—J**-*7?#<Dn 

ftZtkfeirhb, jKffl3&sffilWRj£ffli 1 ort*>»fls 
y$:Mt^o ftJStf?*:^ 2£W Lfcr 

[0057] *^*«f«fEl*lB 112 Kite, y— A^e-y 

Sr-g-tPo Hi 4lJittr:©«**««©— 

30 [00 5 8] fiffl 3 IkKQm&fen 1 1 0 tt. mft'<9 
— V^^gBl 1 4d»e>«*Ufc»fls^^ — V^c:S<5V^ 

**«l««1H«ffl5 1 1 2^|B«SixS**«til«S: 
BfftffllH»«*.tf 1 (l/60») S(-Mff 

-T£ 0 ^tt, r©3EtfSnfc*«W««tt3»7C*l|t 
§152 l O^tH^at^o 
[0 0 5 9] *fcfiffll3J!fe7C^MK^fflSl 10lt * 

^<o*«««f«©K«ftt, <Sffie#ra^W^i 2 o-eWW 

SO «r*«)5rtWIS. r^jR^^ h/K^>««tt 
3»C5cSI»a5 2 1 0{^lJb^$^^ o 
[00 6 0] 3 »C7C^»gI5 2 1 0 ©AflcWWriJj;: 

50 O^TH 1 1 &m\<^Xffi.mir& 0 3^7uSlflLgIS2 1 0 
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mmmmmfei® 212, &tag& 215, mm&&in 

218, H^»S®^aS 2 19. ? y y If >^ftL«fflS 2 

20. a«K«se»a$ 2 2 2 % y— ^-<^^*a.a®2 2 

[0 0 6 1] 3^5cS[»gI52 1 01*. ffi«3R5G^IH« 
1 0 0 J: 9 ^£ £ *bfc{R* 3 *5Effim0>R*«« 

So 

[0 0 6 2] Hp-fc>, *1\ H 1 5 (C^-T <fc 5 i-. 

&«9. ^^t$^3 0 0, 3 3 
3, 3 3 4<01HfetiMa*:, n^;uig|^t,y^K 

mm^ (xw, Yw. zw) ^ai«K*f sfea^fTfctb 

-^3 0 2<D&&&mmt Lfc«>Rffi«S» (Xv. Yv. 

zv) — ai«*»-rs«ia^ff^So ^ttibco^^ 
\,^t>ty&? y ytT^ftystf*^ y ^t°>-^3Sgp2 2 0 

i-JC^tTibtK y— (XS, YS) — 

2 22^*9 nt> 

ftl&fc. ^SIT-fcixtfy-^^ ^^fflfSdsy— 7 1 
-f >^«.SfflS2 2 6(;i£ y?T;fc>*bSo 
[0 0 6 3] ST*|llfift»J:*5U^TI*, ffiBW«. 

3 »:5c?graa**Bs 1 oo^e>tea«fB2 1 5— £*s3£s*v 
K^tbt, ni^w^iatigP2 1 2A»fe*tis-r-5«* 
^IEtta52 1 2t^ a*4b©iiilk««ds«»tt(3!?#y 

[0 0 6 4] HI 6 (A), (B) {^tt3 2fe7C»«a2 

1 OJcasv^TftLaSS-JfeirftST*— #<D-7* — ho— 
^J^^^tb^o Hi 6 (A) ^-rjzp^rcOT 5 — 

fc-gftf. 

[0 0 6 5] r r x% y i/-Af-^(i, ftjRflHB-ft 

&tff$8T*fci9, HI 6 (B) ^t-<fc5l-> 4?y^© 
B ^>*«»Sr9J>flr fc«pfc-&-5 - <t t> ft So 

[0066] iM&nmmw>&2 19^ hi 6 cb> ^ 
x^mira 2 1 3*?^***— ^>-^mmb 

2 14 Sr-g-tfo 

[0 0 6 7] V*-^ V^*g|fgtf2 1 3tt, ff«RX» 



(9) 4*08^8 - 2 1 5 4 3 2 
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[0 0 6 8] «x.tf 5 Kffi»E»*7^i'*fl!^T 

i = p s +pjX d 

d =ma x (0, N ■ L) 

[0 0 6 9] ^^^^r^ r^^«*ffl5 2 1 4 (^^o 

So Hi 7t^*3^XCZ^fT^it^-C^>So *fcAf* 
7cCO^gT*foi9, Clir^^a- Y^^»»C0»SM 

t\ Wfe*«lltifi^<»s^j^BWKC|c:ifi-5< 0 a 
±^W««!IB»J|t «: R G B <0#ric#O«ttfc:» Urife-T 

^^r^ f >-^»*aJ2 1 4Mf tt) 3#C7C»#6B5 2 

30 1 0(d-g-a6S^Bf*ft<, WtL^j$g|5 2 2 8 

# iff ffi c z as* # < * s i^o^t^:^ ^ — « ffitcis^ < 

[0 0 7 0] ffi#Ltefgtm2 2 8<DMcftttmmzo 

^THl2S:iV^TRBt6o Blft^fiKaiJ 2 2 8 tt. 3 

*tcSIW^2 i o^fe^^&ttyt^y ^vo&B^^a 
^Mr^^T 0 ^ 1 oi^tst^r^'?, 

40 »iffi^ ; aa52 2 9. ^^^^-^m«IE1ita52 4 2, 
mmW^2 4 6, 7^/PK^y77 2 4 8«:t&o 
[0 0 7 1 ] fSU^a§i52 2 9tt, tfV =?>-ft&<Dffim 

F=KXTX L 

$>So fe-eaoo-sstts^y =^>-cs>5»^ 

50 RGB ^rit^WflH*^ ^ ^ ^ it^fStlcgP 2 4 2i^B 
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[0 0 7 2] «S®^3®Si5 2 2 9 tDffiUj&StC J; «9 #fett 
(VRAM?) 2 4 8^#*i&*tbT*< 0 

i*. *ffio«>*y =^>^e>)iii^»iiiUT*5 9, tfc^ot 

ft«|<Z>atfy feNHfc: 7 >f — yl/hV<ix77 2 4 8Mffi 

[0 0 7 3] *frS9?ffi»Lg|5 2 4 6 "CtT*?*bS^aS 

So 

P=K1 XB+K2XF 

:r^p^Wl$ii«r^^ b 

W*»**iJfflbfc^<*^#(©*aS:BrilBi: bT^So 
fit. Ji:£l;i*5^TK2 2:/h£ <-fS (Kl^KLT 

^o/:l^Wl ±^^tK2^<« (Kl 

[0074] »«^^:*3^^6«<7)ilIf^icov^Tlal 
w»rrs (^f^si) 0 y-^rpx'tb&m&^tty 

2) 0 |ll/l/-t^^^^/W bTWj:VMJ#i;ifc 

ffiffl»#ra*fiiia ^tt. 7f^si©*iw: 
m * &mm& asms {k»b*ih «rsna s * 

S 0 

[0 0 7 5] ^fClfiSl^raXtJ 5 ^— A^-f- — v^OJttfflP 

So 

[0 0 7 6] ftl^*»<Z)fl[Hds^ffl9^fcS^«r!pJWf 
b (^f^S5) , ^(D&mz b/c^o T^t" * 
6, S7, S 8<OV^-rttdMi»fTi-So *bT*»dS» 



(10) 4$§|ip8-2 1 5 4 3 2 
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S6, H2 (B) ) 0 W^91fc^i:fc5¥S9J#y ^ 
£r3t^-rs<t&^ Pf®^[Si^oT^rp](c^< fcbfc 

^otfiol« #S J; 5(21x^^3.— <^^»i(SrtT 

10 i~S (^fy^S7, H3 (B) . 05 (A) . 

(B) ) 0 tt¥#<0Tfc*»#S>«»^ (*) fctt, SU 

[0 0 7 7] ftt^-rs^S 9\C7jk-t& 3fc* *Mfe<t 

fc*9J3«<BXtt*:««i-6 (0 6 (A) , (B) ) 0 
20 a^yzfl OfcStfrTfco 

[0 0 7 8] *Sllifl»Jtt, ^fj/^S 5 fc^t-J; 5 t-, 

[0 0 7 9] **5. #3&91fS. ±B»1. M2^)^J6^J 

So 

[0 0 8 0] «x.tfJb1B*l. ®2(D^IMTil 
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